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New 3000/4000 kVA
Unit Substations
(Total of 5)

New 480V/5000A
Switchboards
(Total of 5)

Existing
2500/3333 kVA
Unit Substations
(Total of 6) | .

Existing
480V/4000A
Switchboards
. || (Total of 6)

New 1000 kVA/kW
UPSs with Flywheel
Energy Storage
(Total of 2)

New 13.8kV/1200A
Feeders
(Total of 2)

New Switchgear for New 3000/4000 kVA
(2) 13.8kV/1200A Unit Substations for
Overhead Feeders Frontier CEP



Design Drivers in ORNL's Exascale Facllity

Frontier/Exascg
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HTW Supply/CDU Primary Water Inlet
(29.4C normally, 32C max)
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Trim CDU — Rack Densitlies >13kW

OAK RIDGE

. Mational Laboratory

Cooling
Tower-Water
System (CTWS)

Direct
Cooling
Tower

AL

il

Direct
Cooling
Tower

Chilled-Water
System (CHWS)

Chiller

|  Condenser-Water
System (CWS)

High Temperature
Water System (HTWS)

/  Building
;

MODES OF OPERATION

1) ECONOMIZER - T,LOW ENOUGH TO MAINTAIN DESIRED
T CDU IS BYPASSED.

2) TRIM - T1 NOT LOW ENOUGH TO MAINTAIN T, BUT IS
LOWER THAN T.. WATER IS DIVERTED THROUGH THE CDU
AND RETURNED TO THE CTWS HEAT EXCHANGER.

3) CHILLED WATER - T, GREATER THAN T, OR CTWS NOT
AVAILABLE. WATER IS DIVERTED THROUGH THE CDU AND
RETURNED DIRECTLY BACK TO THE CDU.
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lemperature envelope
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ALLOWABLE AREA OF
TARGETED HTWS5
TEMPERATURE RESET
CHANGES

HTW Supply
Temperature Stability
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» ASHRAE W32 Inlet Water
»41°F (5 °C) — 89.6 °F (32 °C)

» Desire STABLE inlet temperatures more
than a specific temperature

WITH RECOVERY EVERY 5
MINUTES
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Sample Site Theoretical Annual Hours at ASHRAE W3 FWS Supply Temperatures
[Site's ASHRAE Climate Data Mean Max Extreme Annual Wet Bulb = 25.9°C (78.6°F)]

»Stable means we meet the cooling
load 1 for |
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Cooling Tower Appraach

» Disruptions from all points in the system

» Staging of cooling fowers presents o
biggest challenge .

» No thermal reservoir/buffer outside of |

the circulating system volume g0 e s A
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Conftrols Strategy

Staging of CTW pumps Staging of

HTW pumps heat controlled for  cooling towers
controlled exchangers  HTWS Temp is based on
on dP to IS balance Stability HTWS Temp
serve the between bounded by stability AND

flow minimum max/min flow predictive
requirement fowand  on number of logic to cover

s of the load  surface area towers staged load

increases
I I \ greater than X
MW
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Exposure Between
Hot Thermal Reservoir Reservoirs — Mass flow Cold Thermal Reservoir
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IT Concerns

 Leakage currents/error rates at elevated temperatures

e Reliablility of components — rate of depreciation on these systemsnis
already depressing

 How will the form-factor change

 Will computational increase be of such a value that facility
enhancements and those costs are justifiede

“Our sclentific models are able to consume
any level of computational capacity that can
be made availlable.”
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Discussion

https://www.olcf.ornl.gov/frontier/
https://my.matterport.com/show/?m=uUGS8KT5Gum

https://Www.oIcf.ornl._qov/suit/
https://my.matterport.com/show/?m=iBfbj7ET4LT
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